In this paper, we prove a common fixed point theorem for self maps satisfying a new contraction type condition in Menger probabilistic metric spaces.
Introduction
There have been a number of generalizations of metric space. One such generalization is Menger space introduced in 1942 by Menger [6] who was use distribution functions instead of nonnegative real numbers as values of the metric. Schweizer and Sklar [9] studied this concept and gave some fundamental results on this space. The important development of fixed point theory in Menger spaces was due to Sehgal and Bharucha-Reid [11] . The study of common fixed points of maps satisfying some contractive type condition has been at the centre of vigorous research activity. It is observed by many authors that contraction condition in metric space may be translated into probabilistic metric space endoved with minimum norm. Milovanovic-Arandelovic [7] and Vasuki [13] proved some fixed point theorems for a sequence of selfmaps satisfying a contraction type condition in Menger spaces.
In this paper, we prove a common fixed point theorem in Menger probabilistic metric spaces as a generalization of the results given by MilovanovicArandelovic [7] and Vasuki [13] .
Preliminaries
In this section, we recall some definitions and known results in Menger probabilistic metric space. For more details, we refer the readers to [1] [2] [3] [4] [5] [6] [7] [8] [9] 12 ]. 
Examples of t-norms are a * b = max {a + b − 1, 0} and a * b = min {a, b}.
Definition 2.2 A distribution function is a function
which is left continuous on R, non-decreasing and F (−∞) = 0, F (∞) = 1.
We will denote by Δ the family of all distribution functions on [−∞, ∞]. H is a special element of Δ defined by
If X is a nonempty set, F : X × X → Δ is called a probabilistic distance on X and F (x, y) is usually detoned by F xy .
Definition 2.3 ([6]
) (see also [1] [2] [3] 9 ]) The ordered pair (X, F ) is called a probabilistic semimetric space (shortly PSM-space) if X is a nonempty set and F is a probabilistic distance satisfying the following conditions: for all x, y, z ∈ X and t, s > 0,
If, in addition, the following inequality takes place:
The ordered triple (X, F, * ) is called Menger probabilistic metric space (shortly Menger space) if (X, F ) is a PM-space, * is a t-norm and the following condition is also satisfies: for all x, y, z ∈ X and t, s > 0,
For every PSM-space (X, F ), we can consider the sets of the form
The family {U ε,λ } ε>0,λ∈(0,1) generates a semi-uniformity denoted by U F and a topology τ F called the F-topology or the strong topology. Namely,
U F is also generated by the family {V δ } δ>0 where
In [10] it is proved that if sup t<1 (t * t) = 1, then U F is a uniformity, called F-uniformity, which is metrizable.
The F-topology is generated by the F-uniformity and is determined by the F-convergence:
Proposition 2.4 ([11]) Let (X, d) be a metric space. Then the metric d induces a distribution function
F defined by F xy (t) = H(t − d(x, y)) for all x, y ∈ X and t > 0. If t-norm * is a * b = min {a, b} for all a, b ∈ [0, 1] then (X, F, * ) is a Menger space. Further, Radu [8] proved that it is complete if (X, d) is complete.
Definition 2.5 ([9])
A sequence {x n } in a Menger space (X, F, * ) is called converge to a point x in X (written as x n → x) if for every ε > 0 and λ ∈ (0, 1), there is an integer n 0 = n 0 (ε, λ) such that F xnx (ε) > 1 − λ for all n ≥ n 0 . The sequence called Cauchy if for every ε > 0 and λ ∈ (0, 1), there is an integer n 0 = n 0 (ε, λ) such that F xnxm (ε) > 1 − λ for all n, m ≥ n 0 . A Menger space (X, F, *
) is said to be complete if every Cauchy sequence in it converges to a point of it.

Lemma 2.6 ([12]) Let {x n } be a sequence in a Menger space (X, F, * ) with continuous t-norm * and t * t ≥ t. If there exists a constant
for all t > 0 and n = 1, 2..., then {x n } is a Cauchy sequence in X.
Lemma 2.7 ([12]) Let (X, F, * ) be a Menger space. If there exists k ∈
for all x, y ∈ X and t > 0, then x = y.
Main Results
Theorem 3.1 Let (T n ), n = 1, 2, ... be a sequence of mappings of a complete Menger space (X, F, * ) into itself with t * t ≥ t for all t ∈ [0, 1] , and S : X → X be a continuous mapping such that T n (X) ⊆ S(X) and S is commuting with each T n . If there exists a constant k ∈ (0, 1) such that for any two mappings
holds for all a ∈ (−1, 0], r ≥ 1, p > 0 and x, y ∈ X, then there exists a unique common fixed point for all T n and S.
Proof. Let x 0 be an arbitrary point of X and {x n } be a sequence defined by
Then for each p > 0 and 0 < k < 1, we have
Thus it follows that 
Suppose that p > 0 is such that
. Now we have
which is a contradiction with
for all p > 0 and 0 < k < 1. By induction
Thus, by Lemma 2.5, {Sx n } is a Cauchy sequence in X. Since X is complete, there exists some u ∈ X such that Sx n → u. Since Sx n = T n x n−1 , {T n x n−1 } also converges to u. Since S commutes with each T n , using (3.1), we have
Using the continuity of S and taking limits on both sides, we have
SuTαu (p) and hence
and letting n → ∞, we have
for each p > 0 and 0 < k < 1. Hence u = T α u = Su for any fixed integer α. Thus u is a common fixed point of S and T n for n = 1, 2, ....
For uniquenesses, let v be another common fixed point of S and T n for n = 1, 2, .... Then, using (3.1), we have 
holds for all p > 0 and x, y ∈ X, then there exists a unique common fixed point for all T n and S.
If we take a = 0 and S = I X (the identity map on X) in the main Theorem, we have the following: 
holds for all r ≥ 1, p > 0 and x, y ∈ X, then for any x 0 ∈ X the sequence (x n ) = (T n x n−1 ) (n = 1, 2, ...) converges and its limit is the unique common fixed point for all T n . So it follows that if the sequence (T n ) satisfies the condition (4), then it also satisfies our condition (3) of Corollary 3.3 for r = 2. 2
Corollary 3.4 ([13]) Let
